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CARROLLtON GEOLOGICAL SCIENCE FIELD TRIP 
Introduction 
On this field trip we will see rocks fo~ed during the Pennsylvanian 
and the Mississippian ages and the effect of the glaciers on the topography of 
the Carrollton area. 
The "Coal Measures" or Pennsylvanian rocks contain most ctf the coals 
mined in America, and in Illinois they cover more than 35,000 square miles. 
In this region Pennsylvanian shale and clay are used for the manufacture of 
brick and tile. 
Mississippian rocks, which underlie the Pennsylvanian and overlie the 
Devonian System, cover an even larger area in Illinois. They are the principal 
reservoir rocks for ~he petroleum produced in the state. In the deeper part 
of the Illinois basin, most of the oil comes from the Upper Mississippian 
rocks. In this section of Illinois, the Upper Mississippian or Chesterian 
rocks eroded away before the Pennsylvanian deposition. In the Carrollton 
region, as along the edge of the Illinois Basin, the Mississippian limestones 
are quarried for road stone, agricultural limestone, and building stone. 
Mississippian limestone is composed of millions of fragments of fossils as 
well as large and well preserved fossils. 
In order to learn the development of the Illinois Valley, geologists, 
for nearly 100 years, have been unravelling the complicated history of the 
glacial period. During the early glacial stages the Mississippi River occupied 
the present Illinois valley south of the big bend north of Peoria. During 
Illinoian ttme the Mississippi River was changed by the glacier to its present 
valley. After the retreat of the Illinoian Glacier the Mississippi returned 
to its previous channel in the Illinois Valley. When the Wisconsinan Glacier 
advanced into Illinois, it forced the Mississippi again into its present channel. 
The loess which covers the upland region.adjaeent .. to the Mississippi 
and Illinois rivers is derived from the duot that was blown from the valley 
during the Pleistocene, mostly during the fall and winter months when the 
valleys were relatively dry and barren. 
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Itinerar y 
0.0 0.0 Leave Carrollton High Sci1ool yard, turn right. 
0.1 0.1 STOP. Turn left. 
0.2 0.3 STOP. Turn left on Alternate u.s. 67. 
0.8 1.1 Loess covered Illinoian till plain. 
1.1 2.2 Note the soil profile in the loess and underlying glacial till. 
1.7 3.9 
0.4 4.3 
0.7 s.o 
2.0 7.0 
1.0 8.0 
1.2 9.2 
0.8 10.0 
Illinoian till here lies on Mississippian l~estone - St. Louis 
Formation. 
Note the high bluff in loess on right. 
This is the floodplain of Macoupin Creek. 
Note terrace remnant and higher terrace on right. 
This is the upland of the Illinoian till plain covered with 
Wisconsinan loess. 
SLOW. Turn right at Old Kane. 
CAUTION. T-road. 
Note section along roadside. 
Gray organic loessal soil 
Reddish brown loess, plastic when wet 
Reddish brown plastic loess, with an occasional 
quartz pebble 
To base 
Illinoian morainic hill 
7 
3 
In. 
14 
0.4 10.4 Stop 1. On west side of Shanks Bill. 
The four major glacial periods have influenced the topography 
of this region. The Nebraskan glacier probably covered this area, 
and Kansan deposits are rather widespread. At this outcrop are 
deposits of Illinoian age as well as loess of the Wisconsinan 
stage of glaciation. Shanks Hill is an Illinoian morainal remnant. 
During the Wisconsinan stage of glaciation while great quantities of 
sand and gravel were being swept down the Illinois River valley, 
high winds blew the finer fractio•s of dust and sand onto the 
uplands and bluffs east of the Illinois valley. Here the loess is 
at least seven feet thick. This material was laid down on the old 
Sangamonian soil which developed at the end of the Illinoian 
stage of glaciation. 
This section is as follows: 
Loessial soil 
Brown to cinnamon loess 
Loess inclined to stand in columnar fashion, 
color similar to above 
Ft. In. 1 8 
4 
2 6 
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Red to brown soi 1 Z·:lue, with irregular sand 
pockets towards base · 3-4 
Till, reddish-brown, pebbly, mostly with 
chert and quartz pebbles 3-4 
Covered interval 7-8 
Note the accumulation of irregular fragme~ts of white chert 
in a red clay matrix immediately above the bedrock. Tbis red clay, 
giest, is a residual soil. 
Return to cars and proceed down the valley. Note outcrops 
of Middle Burlington Limestone. 
0.1 10.5 Note the cherty residual material several feet in thickness on the 
left. 
0.1 10.6 Turn right, enter roadway to quarry of Martin-Volstad. Stop 2. 
Here the silt and loess deposits overlying the bedrock are 
of Wisconsinan age as is the reworked fluviatile drift. Descending 
into the valley we have progressed through the Middle Burlington 
limestone which is interbedded with chert and shale and have 
reached the level of the Lower Butlington limestone. During 
Mississippian ttmes much of the interior of North America was 
a great inland sea and is thought to have been like the great 
banks of the Bahamas where the seas are shallow and marine life is 
profuse. The rocks are virtually coquinas, rocks composed aLmost 
entirely of shell fragments. The chert in the rock is probably 
of primary origin, formed when the rocks were deposited. 
The section is as follows: 
Red sand, irregularly lenticular 
Gray fluviatill, pebbly (igneous pebbles) 
Gray silt, greenish cast, varve-like 
Brown loess 
Residual chert 
Middle Butlington limestone, cherty, thinly 
laminated 
Lower Burlington limestone, only a few chert 
layers, massive bedding 
Ft. In. 
3 6 
2 
3 
5 
18 
35 
6 
Caravan turn around and return to road. Note excellent loess, 
till profile and residual chert of Middle Burlington and upper 
portion of Lower Burlington on left in abandoned quarry. 
0.3 10.9 Turn right and cross bridge. 
0.4 11.3 Turn left. Follow road. 
0.1 11.4 SLOW. Crossing rough bridge. 
0.2 11.6 SLOW. Ford creek. 
0.0 11.6 Note landslide on left. 
• 
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0.1 11.7 Note Upper Burlington cherty limestone on both sides of road in 
valley. 
0.1 11.8 Note incisement of road into hillside. 
0.3 12.1 Note morainic hill ahead on left. 
0.1 12.2 CAUTION. Going down hill. Note loess grows thicker towards the 
Illinois River. 
0.2 12.4 Note Illinoian till on left, largely unaltered. 
0.1 12.5 Note Illinoian till on left. 
0.1 12.6 Stop 3. Terrace deposits. 
Here early Illinoian drift and fluviatile deposits are overlain 
by terrace deposits of later Illinoian age. The terrace deposits 
are referred to in u.s.c.s. Professional Paper 218 as the Brussels 
Formation. 
The section is as follows: ll· £e. 
Pleistocene 
Loessial soil 1 
Brown loess 1 6 
Cinnamon brown loess 2 
Silt, brown with small quartz pebbles 1 6 
Sandy, brownish-red weathered zone 8 
Greenish-gray silt 4 
Brown sandy silt 1 
Greenish-gray silt, calcareous concretion 3 
This material irregularly and angularly overlies: 
Till, gravelly, weathered red and brown 0-5 
Fluviatile deposits - waterlain till and gravel 5 
Till, hard, gray, with granitic pebbles 3 
The upper level of this terrace is at an elevation of 500 
feet and is the highes t level of the terraces on Macoupin Creek. 
These deposits probably were laid down near the margin of the 
Illinoian ice. Note that Stop 1 was on a morainal remnant of 
Illinoian age. 
·0.1 12.7 Note on the right the high terrace across the floodplain. 
0.3 13.0 Terrace. Turn left. This terrace is slightly lower than the level 
of the preceeding. 
0.2 13.2 Turn right. 
0.1 13.3 Turn left. 
0.2 13.5 Stop 4. Cross section of a terrace. Compare the materials in 
this terrace with the preceeding. 
• 
0.4 13.9 
0.4 14.3 
0.1 14.4 
o.s 14.9 
0.3 15.2 
0.5 15.7 
0.3 16.0 
o.s 16.5 
0.4 16.9 
0.2 17.1 
0.1 17.2 
0.1 17.3 
0.2 17.5 
0.4 17.9 
0.1 18.0 
0.2 18.2 
0.1 18.3 
0.2 18.5 
0.1 18.6 
0.2 18.8 
0.2 19.0 
Pleistocene 
Gray loessial soil 
Reddish loess 
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Deeply weathered red gravel 
Gravel, cross bedded, rather well sorted, 
recemented in lower part 
Gravel, cross bedded in various angles, 
varying in size 
1 
3 
3 
6 
8 
The level of this terrace is at least 20 feet lower than the 
preceeding terrace. 
Continue ahead. 
Note loess, till, and residual chert on left. 
Dissected upland on right. Loess hill on left. 
Turn left, turn right. 
Turn right. 
Turn left, turn right. 
Morainic hills. 
CAunoN. T-road east. 
'lurn right. 
Note accumulation of residual chert on top of bedrock. 
CAUTION. 4-ton bridge. 
Note outcrop in Middle Burlington cherty limestone. 
Turn right and cross bridge. 
Note dissection in upland on right • headward erosion. 
SLOW. Descend hill. 
Note vertical cut in roadside in loess and underlying Illinoian till. 
CAUTION. T-road south, continue ahead. 
Note considerable thickness of reddish till on left. 
Turn right. 
Turn left. 
Turn right and left. 
Note levelness of upland over broad region. 
• 
o.1 i9.i 
0.1 19.2 
0.1 19.3 
0.2 19.5 
0.5 20.0 
0.5 20.5 
0.2 20.7 
0.2 20.9 
Residual chert on right and left. 
Terrace. 
Descend hill. Note gravelly deposits on right. 
No-te prominent terrace on right and talus accumulation on left. 
Turn left and righ~ crossing bridge. 
Note median terrace on right at large abandoned homestead. 
Note talus accumulation on left at Reddish Bridge. 
Note contrast between Middle and Lower Burlington limestone-
Middle Burlington is thinly bedded and cherty; Lower Burlington 
is massive and pure. 
0.4 21.3 Note talus slope on left and abandoned channel of Macoupin Creek. 
0.5 21.8 Ascending terracee Farm ahead on right is also on a terrace. 
0.2 22.0 Turn left. Coarse sandy loess on upland on the right. 
0.3 22.3 Highest terrace level. 
0.4 22.7 Note profile in stream on right. 
0.4 23.1 
0.2 23.3 
0.2 23.5 
0.2 23.7 
o.s 24.5 
0 .. 1 24.6 
0.3 24.9 
0.2 25.1 
0.1 25.2 
0.2 25.4 
Chocolate brown silt 
Rubble 
Light gray silt, smooth, in stream bed 
Turn right. 
Note terrace on right. 
Note vertical ·cliffs in loess on right. 
Note high loess on hill across valley on right. 
turn left and right. 
Turn hard right. 
Note loess bluffs on right~ 
Note apple orchards on loess. 
Thick loess profile on right. 
Entering Illinois River valley, turn right. 
Note hill prairies capping bluffs on right. 
Ft. !!!.:. 
T 
1 6 
2 
The grass-covered hills on the right are called hill prairies 
because of the absence of forests. The distinctive vegetation Qf 
1.1 26.5 
0.2 26.7 
0.2 26.9 
0.4 27.3 
0.5 27.8 
0.1 27.9 
0.4 28.3 
0.1 28.4 
0.1 28.5 
0.1 28.6 
0.1 28.7 
0.8 29.5 
0.2 29.7 
o.a 30.5 
1.5 32.0 
0.8 32.8 
0.6 33.4 
0.3 33.7 
0.2 33.9 
0.2 34.1 
0.1 34.2 
0.1 34o3 
0.1 34o4 
0.3 34.7 
0.2 34.9 
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these areas, described by Dr. Robert Evers of the Illinois M'tdtal 
History Survey, is attributed to southerly exposure and persistent 
winds from the southwest during· the growing season. 
Note the thickness of loess resting on the Burlington Limestone. 
Stop 5. Hill prairies. 
CAUTION. Rough bridge over Macoupin Creek. 
Terrace remnants on east bluff on side of Illinois valley. 
CAUTION. Turn left. 
Small hill prairies. 
Terrace remnants. 
Turn left. 
Turn right and left. 
Turn right. 
Note sheerness of bluffs along the Illinois River floodplain. 
Note abandoned quarry on right~ 
Note gravelly material in terrace deposit on right. Ascending terrace. 
Note hill prairie on right ahead. 
Note hill prairie on right~ 
Note hill prairie on right. 
Note landslide on hill prairie on right. 
Entering Eldrede Note quarry in Middle and Lower Burlington 
limestone on right. 
Turn left. 
STOP. Turn left and right. 
Stop 6. Lunch. 
Turn left. 
!urn left. 
STOP. Cross road into quarry. 
Middle Burlington and possible thickness of Lower Burlington. The 
section is as follows: 
0.3 35.2 
.0.2 35.4 
0.2 35.6 
0.4 36.0 
0.2 36.2 
o.s 36.7 
0.4 37.1 
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Loess 
Middle Burlington, buff, with much chert 
Lower bench of Middle Burlington, buff, ~ith 
some chert · 
Lower Burlington, buff, with little chert 
Return to road, turn righ~. 
STOP. Cross Rt. 108. Continue ahead. 
MOdified terrace level. 
n. ~-
3o-5o 
35 
50 
25 
Note dissection of walls of valley of Burlington ltmestone. 
'. 
Erosional remnant on right. 
Note excellent hill prairie on right. 
Contrast profile of bluff against east side of hill with more 
gentle features. 
One of the most i1.1't.eresting features of. physiography in this 
region is the profile that has developed along the Illinois River 
valley. This feature is due to weathering and f::t:osion. But did 
this feature develop in pre-Pleistocene, pre-Kausan, or pre-Illinoian 
times? 
Several things are obvious: 1) the hills facing the Illinois 
River are almost exclugively faceted, 2) a relative freedom from 
talus exists at the base of the hill as contrasted by the talus 
slopes in tributary streams only a short distance away, 3) terrace 
remnants are found at the base of the bluffs indicating that the 
lat,~ral widening of the valley preceeded the terrace developme.nt 
in the Illinois but may have followed the development of the 
terraces in the tributary streams. 
0 
I.e-; 
.... 
i 
/ 
./ 
0.9 38.0 Terrace level. 
0.6 38.6 Hill prairies on right. 
1.6 40.2 Cross Apple Creek. 
0.3 40~5 Note erosion in hill prairies ahead on right. 
2.1 42.6 
0.2 42.8 
0.4 43.2 
0.1 43.3 
1.0 44.3 
0.2 44.5 
0.5 45.0 
1~3 46.3 
0.3 46.6 
0~3 46.9 
0.9 47.8 
0.9 48.7 
0.7 49.4 
1.4 50.8 
2.8 53.6 
CAUTION. Cross bridge, turn left and right. 
Turn left and right. 
CAUTION. T-road and bridge. 
Note contact of lower Middle Burlington with Lower Burlington. 
CAUTION. Bridge and T-road. Note limestone quarry on right. 
Note eastward dip of rock. 
Stop 7. Note sharp profile of bluff to right. Note gentle slope 
on east. Fossil locality in Middle Burlington. 
this outcrop is composed largely of fossiliferous, coarsely 
crystalline limestone with irregular bands of fossiliferous chert. 
· The principal fossils to be found here are crinoids and brachiopods. 
From the nature of the preservation of the fossils in the chert 
it is supposed that the chert is of primary origin. 
DO NOT DRINK WATER FROM SPRING! Its purity ie questionable. 
Turn right. 
Turn left, cross bridge. CAUTION. Railroad crossing. Turn right 
in Hillview. 
Turn right and left. 
Note thin loess mantle on bedrock on left. 
CAUTION. Railroad crossing. 
Note thickness of gravelly till on top of bedrock. 8-15 feet of 
loess. 
Note flatness of Illinoian till plain. 
Note roadcut. The section is as follows: 
Loessial soil 
Loess, chocolate brown (cinnamon) 
Gray silt with chert pebbles 
Reddish brown gravelly soil 
Brown gravelly till 
n,. In. 
1 6 
8 
6-7 
1 6 
3 6 
0.3 53.9 SLOW. Entering wnite Hall. 
1.2 55.1 STOP. Continue ahead. Cross Rt. 67 on Bridgeport Street. 
0.3 55.4 CAUTION. Railroad crossing. 
0.1 55.5 CAUTION. Railroad crossing. 
0.1 55.6 S70P. Turn leftg 
0.2 55.8 
1.0 56.8 
0.5 57.3 
0.4 57.7 
0.3 58.0 
o.s 58.5 
0.1 58.6 
0.3 58.9 
-J 0 ·· 
S'XOP. Turn right. 
Turn left. 
'lurn right. 
Bridge. 
'lurn left. 
Turn left. 
Clay pit on left. 
Stop 8. Turn left into clay pit. 
At this stop Wisconsinan loess lies on weathered Illinoian till, 
which in turn lies on largely unweathered till. Under the Pleisto-
cene sediments are rocks of Pennsylvanian age. 
MOre than three-fourths of Illinois is underlain by rocks of 
Pennsylvanian age, and the Carrollton area is near the western 
margin of these rocks. In southeastern Illinois (Jasper and White 
counties) in the deepest part of the Illinois coal basin, the total 
thickness of these rocks exceeds 2500 feet. However in the Carrollton 
area the Pennsylvanian rocks are only a few feet thick. 
Toward the western margin of t he basin several coals and their 
associated strata wedge out, but often t he underclays continue. 
Several cycles of sedimentation are represented in the clay which 
is extensively mined in this regiono The clay underlies the 
No. 2 coal and is called Cheltenham Clay. No. 2 coal is the most 
widespread of all coa1A found in Illinois and is extensively mined 
in northern and western Illinois. 
Geologists believe Cheltenham Cl ay represents a long period of 
clay accumulation, whi~h in other se~tions of I l linois has a counter-
part in complete cycles of deposition. In southeastern Illinois 
as much as 1200 feet of rocks are older than the Noo 2 coal. 
In areas where sediments accumulated slowly, the underclays 
ere commonly more ref~actory than those that accumulate under the 
more no~al conditions in the central portion of the Illinois Coal 
Basin. These refractory clays are being utilized in the Greene 
County area. 
Neither the coal nor the clay crop out in this pit but are 
found in another pit only a short distance away. 
Commonly in western Illinois a series of beds above the No. 2 
coal, called the noak Grove beds," are excellently developed. The 
profusion of animal fossils indicates the marine nature of this 
particular bed of rock~ 
Refer to the attached sheet and compare the idealized cyclothem 
with the rocks found in this outcrop. 
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This section is as follows: 
Pleistocene 
Soil profile in loess 4 
Loess, tan-light gray. silty 3 
Iron-stained loess 2 
Loess, chocolate-cinnamon brown 2 
Weathered till 0-6 
Till, gray, largely unweathered 3 
Pennsylvanian System 
Sandstone, weathered, stained, brown, a channel 
type sand, loes unconformably upon the underlying 
shale 1-4 
Shale, medium gray, medium grained, well 
laminated, fine 6 
Shale, dark gray-black, fine, weak, soft 1 
Sandstone, dark gray, fine, micaceous, 
carbonaceous, calcareous, fossiliferous 3 
Shale, dark gray-black, thinly laminated, weak 
very fossiliferous 1 6 
Siltstone-sandstone, very carbonaceous, 
calcareous, fossiliferous 1 
Shale, dark, carbonaceous, silty, calcareous, 
fossiliferous, weak 1 6 
Shale, medium gray, well laminated, commonly 
called the Francis Creek Shale 2 6 
In the clay pit only a few hundred yards away the eection is in 
part duplicated and continues: 
Shale, black, fine, thinly laminated, 
fissile, hard, with brown phosphatic nodules 2 
No. 2 coal 2 
Underclay, fine, stigmarian, slickensided, 
soft, plastic 
0.1 59.6 Turn left. 
0.9 60.5 Turn right. 
0.4 60.9 turn left. Entering Roodhouse. 
0.3 61.2 STOP. Turn left to Carrollton. Right to Jacksonville. 
Revised August 1963. 
!!· !!!· 
1-4 
6 
1 
3 
1 6 
1 
1 6 
2 6 
2 
2 
Column at Stop 8 
Pennsylvanian System 
Sandstone, weathered, stained, brown, a channel 
type sand, lies unconformably upon the underlying 
shale. 
Shale, medium gray, medium grained, well laminated, 
fine. 
Shale, dark gray-black, fine, weak, soft. 
Sandstone, dark gray, fine, micaceous, carbonaceous, 
calcareous, fossiliferous. 
Shale, dark gray-black, thinly laminated, weak, very 
fossiliferous. 
Siltstone-sandstone, very carbonaceous, calcareous, 
fossiliferous. 
Shale, dark, carbonaceous, silty, calcareous, 
fossiliferous. 
Shale, medium gray, well laminated, commonly 
called the Francis Creek Shale. 
Shale, black, fine, thinly laminated, fissile, 
hard, with brown phosphatic nodules. 
Coal, No. 2. 
Underclay, fine, stigmarian, slickensided, soft, 
plastic. 
Compare this column with the "ideal" cyclothem plate. 
GEOLOGICAL COJ~mlN - CARROLLTON AREA 
--------T"---------r-----·- ·-------..---------------
ERAS 
Proterozoic } 
Archeozoic 
PERIODS 
Quaternary 
Tertiary 
Cretaceous 
Jurassic 
EPOCHS 
Pleistocene 
Pliocene 
Miocene 
Oligocene 
Eocene 
Paleocene 
REMARKS 
Recent post-glacial stage 
Wisconsinan loess 
Illinoian glacial drift 
Kansan glacial drift 
Not present in Carrollton 
area. 
Not present in Carrollton 
area. 
Not present in Illinois. ~----------~--------------~--~--------------------
Triassic 
Permian 
Pennsylvanian 
McLeansboro 
Carbondale 
Not present in Illinois. 
Not present in Illinois. 
Shale, coal, underclay, sand-
stone, limestone - but is in 
counties deeper in the basin. 
Shale, coal, underclay, sand-
stone, limestone - best found 
in counties deener in the basin~ 
Tradewater and Shale, coal, underclay. sand-
I-----------------+~C=a~s=e~yv~i=l=le=-------~s~t~o~n~e~,~l~im~e~st~o~n~e~--~----------
Chester (Upper Not present in Carrollton 
Mississippian 
Devonian 
Mississippian) 
Iowa (Lower 
Mississippian) 
area. 
Limestone, shale, and sand-
stone, in outcrop. Includes 
St. Louis, Salem-Warsaw, Keo-
Kuk, Burlington, Chouteau fms. 
Black shale and limestone, in 
deep wells. Found a short 
distance to south or west. 
Limestone. Found only a few 
Silurian miles south. 
Shale, limestone, and sand-
Ordovician stone - in Calhoun County. 
Cambrian No data available 
Referred to as "Precambrian" time. No data available. 
Shale, gray, sandy at top; contains marine fossils and ironstone 
concretions especially in lower part. 
Limestone; contaills marine fossils. 
Shale, black, hard, laminated; contains large spheroidal concre-
tions ("Nigger heads") and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions common at 
base; plant fossils locally common at base; marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top; 
upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discontinuous beds; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded; U§_ually with an uneven 
lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from Fig. 42, Bulletin No. 66, Geology and Mineral Resources of the MHrseilles, 
Ottaw:~, and Streator Quadrangles, by H. B. Willman and J. Norman Payne ) 
(47669-15M-11-61) ~" 
Plate 
COMMON TYPES of ILLINOIS FOSSILS 
L ithostrotion 
t Cup coral Honeycomb coral 
GRAPTOLITE CORALS 
Archimedes 
CYSTOID 
Fenestella 
BRYOZOA 
PENTREMITE 
0 
Lingula Orbiculoidea s piriferoid 
Productoid Pentameroid 
BRACHIOPODS 
M . M .C . 
(55757-25M-5-62) ~" 
' 
., 
Plate 2 
COMMON TYPES of ILLINOIS FOSSILS 
11 Ciam" .. Scallop" 
Low- spired 
PELECYPODS 
High- spired 
Straight cone 
Curved cone 
Coiled cone 
(No uti Ius) 
CEPHALOPODS 
(55757-25M-5-62) ~" 
F~t& 
~ 
Bumastus 
OSTRACODS 
(great I y enlarged) 
Flat - spired 
GASTROPODS 
Calymene 
(flat) 
TRILOBITES 
Colymene 
(coiled ) 
1'1 .1'1-C . 
, 
